the six observers for MSUM was 69% and for CPPD was 82%. The mean specificity for MSUM was 97% and for CPPD was 78%. There was much discrepancy in the results of the slides stained with alizarin red S. Thus the value of alizarin red S as a screening test for BCP is questioned. In view of the variable sensitivity and specificity of different observers for MSUM and CPPD and the concentration threshold for reliable crystal identification, greater caution in the interpretation of synovial fluid analysis is advised, and recommendations for increased quality control are supported.
Synovial fluid analysis is an important investigation in the diagnosis of joint sepsis or a crystal related arthropathy.' 2 Polarised light microscopy was first used for the identification of monosodium urate monohydrate (MSUM) and calcium pyrophosphate dihydrate (CPPD) crystals in the early 1960s.3 4 It rapidly became the preferred technique, recommended in standard textbooks,' 5 and is now in routine use in rheumatology units throughout the world. More (F) .
At the beginning of the study all the observers were shown examples of slides with each of the three types of synthetic crystal. They were instructed in the. identification of MSUM and CPPD crystals by morphology and birefringence using the polarised light microscope, and in the idenfication of BCP particles stained with alizarin red S by ordinary light microscopy.
Results

CONCENTRATION OF CRYSTALS ADDED
The preliminary investigations by two observers (A and C, and confirmed by F) indicated that a considerable amount of crystalline material was necessary for the particles to be visible (Table 1) . To obtain a score of 3 required 100 [tg/ml of BCP or MSUM crystals and 1000 mg/ml of CPPD. Scores of 2 and 1 required respectively 10-and 1000-fold dilutions of MSUM and CPPD, and 100-and 1000-fold dilutions of BCP. Table 4 shows that only the slides with the highest amount of added BCP (100 sg/ml) were given higher scores than samples without added BCP by most of the observers, and some were given a low score. carried out using concentrations ranging from 0 1 to 1000 () g/ml. The results show clearly that the chances of any of the observers making a correct identification increased as the concentration of crystals in the fluids rose. Large numbers of false positives and false negatives were recorded at the lowest concentrations, indicating that reliable identification requires in the order of 1(t pg/ml or more of crystals in the synovial fluid.
The amount of crystalline material in pathological specimens is difficult to calculate. It has been estimated that in chronic CPPD related arthritis the crystal concentration is in the order of 3 !tg/ml, increasing to 26 .tg/ml in acute pseudogout'. and for BCP crystals. concentrations ranging from 3 to 18 .tg/ml have been reported.' Probably the number of free particles will vary considerably in different patients, and in many cases their quantity will be at, or even below, the threshold at which most observers are likely to be able to make a positive identification. This may be one explanation for the reported existence of acute gout in the absence of observed MSUM crystals.'7 as well as the observation that crystals can sometimes be found by electron microscopy when they have not been observed by light 18 microscopy.
The data also show that there was less difficulty with MSUM than with CPPD crystals: the number of false negative and false positive results was lower. and there was less variation between the observers in the sensitivity and specificity for MSUM than for CPPD. One observer had a much higher specificity for CPPD than any of the others, though a lower sensitivity. This observer, the most experienced of the six, also had the lowest false positive score for the synovial fluid without added CPPD and MSUM and was the most likely to miss crystals at low concentrations. This suggests a different approach to the examination and a greater reluctance to report occasional piarticles or equivocal findings. Other differences wvere apparent. particularly in the recording of alizarin red S stained slides. Many of the observers reported that they found it difficult to score slides for BCP as the stained particles were unevenl\ distributed on the slides.
The reason for the large number ot talse positive Our findings may not be directly relevant to the usual diagnostic situation for a number of reasons. Firstly. the observers knew that many of the fluids would have had crystals added, sometimes in small quantities. They may therefore have had an inappropriately low threshold for reporting positive findings. Clinicians often search fluids hard, however, to find one or two particles to 'confirm' their clinical diagnosis. A second difference was in the use of synthetic rather than natural crystals. These CPPD were larger and more irregular than the natural particles in many instances. Thus the synthetic crystals might have been confused with other contaminating birefringent material on the slides. CPPD crystals that form in synovial fluid in vivo, however, may vary considerably in size and shape.'8 A small quantity of saline was added to the fluids with the crystals, potentially introducing other artefacts, but subsequent tests to see if saline addition induced the presence of birefringent material were negative.
The sensitivity for MSUM and CPPD in synovial fluid has been shown to be about 70% in both our study and a recent report. 22 
